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‘Nater Quality and Hydrogeology near Four Wastewater-
‘reatment Facilities in Grand Teton National Park and
John D. Rockefeller, Jr., Memorial Parkway, Wyoming,
September 1988 Through September 1997

By Kenneth J. Hedmark and H.W. Young

ABSTRACT

The U.S. Geological Survey, in cooperation
with the National Park Service, began data collec-
tion in 1988 to monitor the water quality at four
wastewater-treatment facilities located in Grand
Teton National Park and John D. Rockefeller, Jr.,
Memorial Parkway, Wyoming. Water-level mea-
surements and chemical and biological water-
quality samples were collected from September
1988 through September 1997 from 21 monitoring
wells and 8 water-supply wells located near the
facilities, and 10 water-supply wells in the study
area but not directly associated with the facilities.
The National Park Service requested a review of
the current ground-water monitoring program in
1997 to evaluate the program’s adequacy, identify
any impacts that facility operations might have on
ground-water quality, and suggest modifications to
the existing monitoring-well network.

Water-quality data indicate that reducing
conditions exist in the ground water beneath the
Colter Bay Village wastewater-treatment facility.
The areal and vertical extent of the zone is
unknown. A seasonal variation exists for selected
constituents in samples collected from monitoring
well CBS5, in contrast to samples collected from
monitoring wells CB1, CB2, CB3, and CB4. A
likely explanation for the seasonality is that treated
wastewater from the facility is impacting the
ground water around this well.

Contrasts in concentrations of dissolved
oxygen, alkalinity, nitrate, and ammonia between
monitoring well CB5 and monitoring wells CB1,
CB2, CB3, and CB4 are interpreted to most likely
be the result of biologically mediated oxidation-
reduction processes occurring in the ground water.

Reductive processes appear to be the best avail-
able explanation for the decrease in dissolved-
oxygen and nitrate concentrations and the increase
in ammonia concentrations in well CBS.

In general, concentrations of selected con-
stituents were lower in the spring than in the fall.
Water-quality data in samples collected at the Sig-
nal Mountain and Flagg Ranch wastewater-treat-
ment facilities indicate that high concentrations of
selected constituents correspond to periods when
liners leaked in aeration ponds. Concentrations of
selected constituents appeared to decrease after
liner replacement at these sites, suggesting that the
high concentrations were the result of the leaking
liners. Low concentrations of selected constitu-
ents were analyzed in samples collected from
monitoring wells located near the Moose Village
wastewater-treatment facility, indicating that facil-
ity operations appear to have no apparent affect on
the water quality. Water-quality samples collected
from the 18 water-supply wells indicate that con-
centrations of selected constituents are low, also
indicating that the supply wells are not being
affected by wastewater-treatment facility opera-
tions.

INTRODUCTION

Grand Teton National Park and John D.
Rockefeller, Jr., Memorial Parkway (fig. 1), located in
northwestern Wyoming, are visited by about 4 million
people per year (Linda Olson, National Park Service,
written commun., 1997). Because of the large number
of visitors to the Park, some of the visitor facilities pro-
duce seasonally large volumes of wastewater (Mott,
1998). The primary use period for the Park and Park

ABSTRACT 1
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way extends from early June to mid-September, and
the number of visitors to the area has increased
steadily since 1988 (fig. 2). The Park and Parkway are
administered jointly by the National Park Service
(NPS) from park headquarters located in Moose, Wyo-
ming (Mott, 1998).

ANNUAL TOTAL VISITORS,
IN MILLIONS

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Flgure 2. Number of visitors to Grand Teton National
Park, Wyoming, 1988-97 (Linda Olson, National Park
Service, written commun., 1997).

Wastewater-treatment facilities located near
Moose Village, Signal Mountain, Colter Bay Village,
and Flagg Ranch (fig. 1) provide disposal of wastewa-
ter generated by visitors and park employees. The
facilities are operated in such a manner that no sewage
drains into any surface water (Mott, 1998). Large treat-
ment facilities are located near Signal Mountain, Colter
Bay, and Flagg Ranch. Aeration ponds at these facili-
ties are used to process wastewater through aerobic
digestion. The partially treated wastewater is then sent
to infiltration ponds where the wastewater evaporates
or percolates downward through the unsaturated zone
as recharge to ground water. Wastewater generated at
the Moose Village facility is discharged into an under-
ground leach field. The leach field is of a septic tank-
leach field type (National Park Service, 1986). Waste-
water in the leach field also percolates downward
through the unsaturated zone as recharge to ground
water. NPS management objectives relating to water
resources include the prevention of wastewater-treat-
ment facilities from discharging effluent directly into
streams and lakes, as well as to avoid the disruption of
the area’s ecosystems through pollution or alteration of
ground water as a result of facility operations (Mott,
1998).

A study began in 1974 by the USGS, in cooper-
ation with the NPS, to determine the effects on nearby

lakes and streams of wastewater effluents percolating
from an evaporation-percolation lagoon located near
Colter Bay Village in Grand Teton National Park (Cox.
1977). In 1975, the study was expanded to include the
leach field located at Moose Village. Test holes were
drilled at Colter Bay Village in 1975 and at Moose Vil-
lage in 1976 to study the occurrence of ground water
and the nature of the water-bearing materials (Cox,
1977). The test holes were completed as observation
wells, and samples were collected for chemical and
bacteriological analyses. Cox (1977) summarized
work and data collected during 1975-76 from Moose
Village and Colter Bay Village.

The USGS, in cooperation with the National
Park Service, began data collection in 1988 to monitor
the water quality near the four wastewater-treatment
facilities. Water-level measurements and water-quality
data were collected from September 1988 through Sep-
tember 1997. In 1997, the NPS requested a review of
the current ground-water monitoring program to evalu-
ate the programs’s adequacy, identify impacts that
facility operations might have on ground-water quality
near the facilities, and suggest modifications to the
existing monitoring-well networks.

Purpose and Scope

This report describes the effect that four waste-
water-treatment facilities located near Moose Village,
Signal Mountain, Colter Bay Village, and Flagg Ranch
have on ground-water quality. Water-level measure-
ments and the chemical quality of the ground water are
described and evaluated based on data collected from
1988-97 from 21 monitoring wells and 18 water-supply
wells. Suggestions for modifications to the existing
monitoring-well networks also are included.

The general physiography, geology, and hydro-
geology of the study area are described. Wastewater-
treatment facility descriptions, hydrogeologic settings,
and water quality near the facilities also are presented.
Water-level measurements and selected biological and
chemical-quality data collected in samples from moni-
toring wells are used to evaluate the general water qual-
ity near the facilities. The report includes a regional
water-table map that was constructed as of part of
another investigation of the study area, tables listing
water-level measurements and water-quality data,
schematics of generalized hydrogeologic sections, and
water-level measurements and water-quality data in

4 WATER QUALITY AND HYDROGEOLOGY NEAR FOUR WASTEWATER TREATMENT FACILITIES



samples collected from selected water-supply wells
located in the study area. Available well-construction
records and well logs describing the general lithology
at selected monitoring wells are presented in appendi-
ces. Boxplots showing the variability of selected con-
stituents in samples collected from two wells at the
Colter Bay Village wastewater-treatment facility are
presented. A glossary is provided at the end of the
report to assist readers with unfamiliar terms.

Methods of Investigation

Abbreviated site numbers are used in place of
local numbers for all wells discussed in this report. For
example, MV1 indicates well 1 at Moose Village. Site
numbers, local numbers, and local names are listed in
the tables.

Samples for water-quality analyses were col-
lected during 1988-97 from 21 monitoring wells,

8 selected water-supply wells associated with waste-
water-treatment facilities, and 10 selected water-supply
wells not directly associated with the facilities. Sam-
ples typically were collected during late spring to early
summer (May-June) and during late summer and early
fall (September-October).

A peristaltic pump was used to collect samples
from the shallow, small diameter monitoring wells.
Selected water-supply wells were sampled by using
submersible pumps in place in the wells. A minimum
of three casing volumes of water was removed from
each well prior to sample collection to ensure that the
sample collected represented the ground water rather
than water stored in the well casing. Water was
pumped until specific-conductance, pH, water-
temperature, and dissolved-oxygen values stabilized.

Onsite measurements of specific conductance,
pH, water temperature, and dissolved oxygen were
made immediately after the sample was collected.
Total alkalinity was determined onsite. Alkalinity, as is
done in this report, is commonly reported in terms of
equivalent amount of calcium carbonate. Dissolved-
chloride concentrations were determined onsite by
using the Silver Nitrate Digital Titration method (Hach
Company, 1995). Onsite screening of dissolved nitrite
plus nitrate as nitrogen, was done with a spectropho-
tometer using the Cadmium Reduction method (Hach
Company, 1995). Other nutrient samples (dissolved
nitrite as nitrogen, dissolved ammonia as nitrogen, dis-
solved ammonia plus organic as nitrogen, and dissolved

orthophosphate) collected from selected wells were
submitted for analysis to the USGS National Water
Quality Laboratory (NWQL) in Arvada, Colorado.

In this report, dissolved nitrite plus nitrate as
nitrogen is referred to as nitrate because of the small
amount of nitrite in comparison to nitrate concentra-
tion. Also, dissolved nitrite as nitrogen is referred to as
nitrite and dissolved ammonia as nitrogen is referred to
as dissolved ammonia. The unit for nitrite, nitrate, dis-
solved ammonia, and dissolved ammonia plus organic
is milligrams per liter (mg/L) as nitrogen (N). The
minimum reporting level (MRL) for nitrate prior to
1991 was 0.10 mg/L as N; since 1991, the MRL has
been 0.05 mg/L as N. The MRL is defined as the min-
ium concentration of an analyte that can be reliably
measured and reported by the laboratory using a given
analytical method. Boxplots for nitrite plus nitrate in
this report are based on a reporting level of 0.10 mg/L
as N; in tables, values for cases in which the MRL was
less than 0.10 mg/L as N were raised to 0.10 mg/L as N
for statistical-analysis purposes.

Water-level measurements were made with a
steel tape or with an electric tape from a pre-established
measuring point, usually the top of the well casing.
Land-surface altitudes were determined from topo-
graphic contours from USGS Quadrangle series maps
(1:24,000 scale) or by level lines run from benchmarks.
Selected monitoring wells were measured with a steel
tape in 1988, 1990, and 1997, and depths measured are
shallower in some wells than the drilling record shows,
indicating that sediment has settled into the well cas-
ings since well installation. Depths measured in
selected wells in 1980, 1990, and 1997 are noted in
table 11 in Appendix I at the end of the report. The
depths measured by drop-tape are used when describ-
ing individual sites later in the report.

Samples for fecal coliform and fecal streptococci
bacteria analyses were collected, processed, and placed
in portable incubators onsite using methods described
in Britton and Greeson (1988). Fecal coliform and
fecal streptococci bacteria are present in the intestines
and feces of warm-blooded animals. The concentra-
tion of bacteria in a sample of water is usually
expressed as the number of bacteria colonies per
100 milliliters (col/100 mL) of water sample. Non-
ideal colony counts are represented as K. Counts of less
than 1 indicate that in 100 mL of sample volume, a
count of 1 was not attained. For a more complete def-
inition of non-ideal colony count, the reader is referred
to the Glossary, on p. 67.
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Quality-assurance procedures involved calibra-
tion of all field meters and probes, and cleaning of sam-
pling equipment prior to all site visits. Immediately
prior to each sampling, meters and probes were recali-
brated. Water samples were collected, preserved,
shipped, and analyzed according to USGS standardized
guidelines and quality-control procedures as described
in Friedman and Erdmann (1982). Quality-assurance
procedures used at the NWQL, described in Fishman
and Friedman (1989), constituted the laboratory qual-
ity-assurance program.

Numbering System for Wells and Surface-
Water Site

Wells in this study are identified by local num-
bers. A local number is based on the Federal township-
range of land subdivision. An example of a local num-
ber used in this report is 44-116-26ddd01 (fig. 3). The
first number (44) denotes the township (T), the second
number (116) denotes the range (R), and the third num-
ber (26) denotes the section. The first letter following
the section number denotes the quarter section
(160-acre tract); the second letter, the quarter-quarter
section (40-acre tract); and the third letter, if shown, the

quarter-quarter-quarter section (10-acre tract). These
subsections are designated a, b, ¢, and d in a counter-
clockwise direction, beginning in the northeast quad-
rant. The last two digits in the local number are a
sequence number indicating the order of inventory. For
example, well 44-116-26ddd01 is the first well invento-
ried in the southeast quarter of the southeast quarter of
the southeast quarter of section 26, T. 44 N.,R. 116 W.
All wells in the study area have ranges west of the Sixth
Principle Meridian, and townships north of the 40th
Parallel Base Line.

One surface-water site, near Swan Lake, is
included in this report and is identified by a 15-digit
site number (435327110375602) that is based on lati-
tude and longitude at the site. The first six digits des-
ignate latitude (45°53°27") of the site, the next seven
digits designate longitude (110°37°56"), and the last
two digits are sequence numbers to distinguish
between sites that may be in close proximity.

Description of Study Area
The study area consists of Grand Teton National

Park and John D. Rockefeller, Jr., Memorial Parkway
(fig. 1). The study area lies between two other popular

R.117W. R.116 W. R 115W.
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Figure 3. Well-numbering system.

Well 44-116-26ddd01
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Hydrogeology

Well logs indicate that the three monitoring wells
are completed in unconsolidated deposits consisting of
clay, silt, sand, gravel, cobbles, and boulders. Well logs
of MV1, MV2, and MV3 are shown in figure B-1 in
Appendix II at the end of the report. Love and others
(1992) indicate the facility is constructed on alluvium,
consisting primarily of sand and gravel and flood-plain
deposits. Water-level measurements made in monitor-
ing wells from September 1988 through September
1997 are listed in table 1. Water levels measured Sep-
tember 23, 1997 are shown in figure 8. A generalized
hydrogeologic section, the depths of selected monitor-
ing wells, the water level measured September 23, 1997,
and the general lithology at monitoring wells MV1,
MV2, and MV3 are shown in figure 9. Contours on the
water-table map for July 1993 (fig. 6) indicate that the
regional ground-water flow was to the southwest,
toward the Snake River.

Water Quality

Water-quality samples were collected September
1988 through September 1997 from the three monitor-
ing wells (MV1, MV2, and MV3). Water-quality data
are summarized in this section because wastewater-
treatment facility operations appear to have no appar-
ent affect on the quality of water near the facility.
Water-quality data are listed in table 2.

Specific conductance ranged from 62 to
220 pS/cm in samples collected from the three moni-
toring wells. In general, the highest values were mea-
sured in wells MV1 and MV2. Dissolved-oxygen
concentrations ranged from 1.4 to 7.1 mg/L in MV 1
and MV2 and from 5.7 to 6.4 mg/L in MV3.

Fecal coliform bacteria concentrations were less
than 1 col/100 mL in samples collected from all three
wells. Fecal streptococci concentrations ranged from
less than 1 to 23 col/100 mL. The two higher concentra-
tions—23 col/100 mL and K8 col/100 mL— occurred
in September 1993. After September 1993, concentra-
tions ranged from less than 1 to K3 col/100 mL. A
sample collected from MV1 had a concentration of
K2 c0l/100 mL in September 1996 and samples col-
lected from MV2 had concentrations of K1 col/100 mL
in July 1995 and K3 col/100 mL in September 1997.
Concentrations were less than 1 col/100 mL after June
1994 in samples collected from MV3. In all but one

case the higher concentrations were in samples collected
during the fall sampling period.

Alkalinity concentrations ranged from 56 to
113 mg/L in samples collected from wells MV1 and
MV2 and 35 to 51 mg/L in samples from well MV3.
Dissolved-chloride concentrations, in general, ranged
from less than 1 to 2 mg/L in samples from the three
wells. One sample collected in July 1995 from MV3
had a concentration of 6 mg/L. Samples collected from
the same well in 1996-97 had chloride concentrations
of 2 mg/L. One sample collected from MV2 in July
1995 had a dissolved-chloride concentration of
5 mg/L.

Nitrate concentrations ranged from less than
0.05 to 0.34 mg/L as N. Nitrite concentrations were
less than 1 mg/L as N; dissolved-ammonia concentra-
tions ranged from less than 0.01 to 0.05 mg/L as N;
dissolved-ammonia plus organic concentrations were
less than 0.2 mg/L as N, except for one sample col-
lected in May 1990, which had a concentration of
0.8 mg/L as N. Orthophosphate concentrations ranged
from less than 0.01 to 0.05 mg/L.

Modifications to the Existing Monitoring-well
Network

To determine the direction of horizontal and ver-
tical ground-water flow and to better monitor water
quality at the Moose Village wastewater-treatment
facility, three clusters of wells (three wells per cluster)
installed near the eastern, southern, and western border
of the leach field would be useful. In theory, a leach
field should be above the water table at all times. Wells
completed with 5- to 10-ft screened intervals at differ-
ent depths will allow any vertical component of flow to
be measured and water-quality changes with depth to
be assessed. The shallowest well of each cluster could
be constructed so that the top of the screen would be
above the water table. A cluster of wells installed north
of the leach field could help provide samples to deter-
mine background concentrations of selected constitu-
ents and help determine if concentrations observed in
samples collected from wells at the site are a result of
facility operations. Ground-water flow direction in the
Moose Village area would be better defined by collect-
ing water-level measurements in the newly installed
well. Wells MV1, MV2, and MV3 would be available
for additional sampling if necessary.
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Table 1. Water-level measurements in monitoring wells located near Moose Village wastewater-treatment facility, Grand
Teton National Park, Wyoming, September 1988 through September 1997

[Local number:. See text describing well-numbering system. *, altitude of land surface estimated from topographic contours from U.S. Geological Survey
Quadrangle series maps (1:24,000 scale); otherwise, no asterisk denotes altitude of land surface determined by level line run from benchmarks]

Altitude of
Site land surface  Depth of well Water level Water level
number {feet above (feetbelow  Waterlevel (feetbelow (feetabove
(fig. 8) Local number Local name sea level) land surface) date land surface) sea level)
MV1 43-116-25dbd01  Moose Village 1 6,460 * 49 09-08-88 15.39 6444.61
05-31-89 14.14 6445.86
09-06-89 14.13 6445.87
05-31-90 15.98 6444.02
09-04-90 14.28 6445.72
06-04-91 12.12 6447.88
09-04-91 14.69 6445.31
06-03-92 12.94 6447.06
09-10-92 14.70 6445.30
06-02-93 12.89 6447.11
07-14-93 13.12 6446.88
09-08-93 14.19 6445.81
06-01-94 12.69 6447.31
09-07-94 14.49 6445.51
10-26-94 16.58 6443.42
06-02-95 12.37 6447.63
07-25-95 13.26 6446.74
09-17-96 14.83 6445.17
09-23-97 14.71 6445.29
MV2 43-116-25caa0l  Moose Village 2 6,462 * 43 09-08-88 14.84 6447.16
05-31-89 13.40 6448.60
09-06-89 13.62 6448.38
05-31-90 14.47 6447.53
09-04-90 12.79 6449.21
06-04-91 12.51 6449.49
09-04-91 13.98 6448.02
06-03-92 12.71 6449.21
09-10-92 14.18 6447.82
06-02-93 12.34 6449.66
07-12-93 13.18 6448.82
09-08-93 13.62 6448.38
06-01-94 12.81 6449.19
09-07-94 13.95 6448.05
10-26-94 15.90 6446.10
06-02-95 12.47 6449.53
07-25-95 12.69 6449.31
09-17-96 14.75 6447.25
09-23-97 13.98 6448.02
MV3 43-116-25cca0l  Moose Village 3 6,455.10 49 05-31-89 9.87 6445.23
09-06-89 10.19 6444.91
05-31-90 10.17 6444.93
09-04-90 10.34 6444.76
06-04-91 9.19 6445.91
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Table 1. Water-level measurements in monitoring wells located near Moose Village wastewater-treatment facility, Grand
Teton National Park, Wyoming, September 1988 through September 1997--Continued

Altitude of

Site land surface  Depth of well Water level  Water level
number (feet above (feet below Water level (feet below (feet above
(fig. 8) Local number Local name sea level) land surface) date land surface) sea level)

MV3-- 09-04-91 10.49 6444.61

Continued 06-03-92 9.39 6445.71

09-10-92 10.60 6444.50

06-02-93 9.15 6445.95

09-08-93 10.20 6444.90

06-01-94 9.51 6445.59

09-07-94 10.47 6444.63

10-26-94 12.20 6442.90

06-02-95 9.24 6445.86

07-25-95 9.30 6445.80

09-17-96 9.88 6445.22

09-23-97 10.33 6444.77

Water-level measurements and water-quality sam-
ples collected more frequently would better reflect sea-
sonal water-level changes and help identify any seasonal
water-quality component. Once a seasonal component
has been identified, samples could be collected less fre-
quently. Samples could be collected in the spring and
fall, similar to the present sampling schedule. If water
quality appears to be significantly impacted by facility
operations, additional samples could be collected. A
significant impact might include a continual increase in
chemical and (or) biological constituent concentrations
(approaching or exceeding a Maximum Contaminant
Level (MCL) or water-quality recommendations) down-
gradient of the facility.

Signal Mountain
Description of Facilities

The Signal Mountain wastewater-treatment
facility is located near the southeast side of Jackson Lake
about 1.5 mi south of Signal Mountain Marina (fig. 10).
Prior to construction of the new facility, waste was piped
or trucked to a now abandoned pond (fig. 10, inset). The
pond liner leaked in the now-abandoned pond, thus
wastewater leaked into the underlying unconsolidated
deposits. The purpose of the pond liner was to prevent
wastewater from percolating into the underlying depos-
its. Construction of the present facility was completed in
1997, and the facility now processes wastes generated at
the marina complex. The new facility, an aerobic lagoon

system, processes sewage by using aerobic digestion and
is capable of treating as much as 60,000 gallons per day.
Wastewater is first sent to three Hypalon-lined aeration
ponds, where the water undergoes aerobic digestion; the
wastewater is then piped to an infiltration pond. Some
wastewater evaporates from the pond and the rest perco-
lates downward through the unsaturated zone as
recharge to ground water. An underground leach field is
located next to the aeration ponds and is used only dur-
ing the winter. Vegetation in the vicinity of the facility
is predominately sage brush, grasses, and conifers.

Four wells (SM1, SM2, SM3, and SM5) (fig. 10),
ranging in depth from 118 to 120 ft, were installed near
the facility to measure water levels and to monitor
ground-water quality. Well SMS5 is completed in terrace
deposits (Nolan and Miller, 1995). Nolan and Miller
(1995, p. 36) describe SM5 as being located in a hillside
site, and the geology at this site is not representative of
Snake River alluvium, colluvium, or gravel, pediment,
and fan deposits. A deeper well (SM4) located near the
facility, about 200 ft deep, is used for nonpotable wash
water for equipment and dumpsters. Equipment and
dumpsters are cleaned over a drain on a concrete pad
located next to a small building (fig. 10). Wastewater
produced from equipment-cleaning activities goes
directly into the aeration lagoon next to the building.
Construction records for wells SM4, SM5, SM6, and
SM7 are listed in table 11 in Appendix I at the end of the
report. Construction records are unavailable for SM1,
SM2, and SM3.
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Hydrogeology

Well logs indicate that wells SM4 and SM5 are
completed in unconsolidated deposits consisting of
gravel, cobbles, and limestone. Logs of wells SM4 and
SMS3 are shown in figure B-2 in Appendix II at the end
of the report. Surficial deposits around the facility are
shown as glacial drift deposits (debris of the Jackson
Lake moraine) and outwash gravel by Love and others
(1992). Atadepth of about 70 to 80 ft, logs indicate that
a limestone unit was encountered, and this unit extends
to at least 200 ft. Limestone is an unlikely formation in
this area (David Love, U.S. Geological Survey, oral
commun., 1998). Rather than limestone, the deposit
possibly could be the Huckleberry Ridge Tuff of Tertiary
age (David Love, U.S. Geological Survey, oral com-
mun., 1998). This unit is described as a gray to brown
thyolitic ash-flow tuff (Love and others, 1992). Well
logs describe the limestone unit as "broken." It is
unclear exactly what this term indicates; however the
term could possibly mean that the unit is fractured,
which would affect flow between the unconsolidated
deposits and the limestone or tuff unit. Drill cuttings
from these two wells are unavailable; without cores or
drill cuttings it is unknown whether the unit is limestone
or tuff.

Water-levels measured in the four monitoring
wells at this facility ranged in depth from about 86 ft to
about 118 ft below land surface. The northern part of the
facility is only about 800 ft from Jackson Lake, and the
facility is between 90 to 100 ft higher than the surface of
the lake; thus, water levels measured in wells might be
comparable to lake levels. Hydraulic properties in the
limestone or tuff differ from those of the overlying
unconsolidated deposits; thus, the heads measured may
be more representative of the limestone or tuff than the
unconsolidated deposits.

Contours on the water-table map for July 1993
(fig. 6) indicate that regional ground-water flow was
away from Jackson Lake southeast toward the Snake
River. Construction records are unavailable for SM1,
SM2, and SM3; thus, it is unknown whether the wells
are open at the bottom, similar to SMS5, or have screened
intervals. Therefore, an accurate assessment of the
direction of ground-water fltow cannot be made.
Because SM4 is completed almost 80 ft deeper than
SMS, SM4 is not as useful in determining shallow lateral
flow direction. Until the position of the water table is
clearly defined, determining the direction of flow and
assessing this site are difficult. Because of the apparent

depth of the water table, monitoring any local effects the
facility might have on the water table is difficult. Water-
level measurements made in monitoring wells from Sep-
tember 1988 through September 1997 are listed in table
3. Water levels measured in monitoring wells Septem-
ber 23, 1997 are shown in figure 10. A general hydro-
geologic section, the depths of selected wells, the water
levels measured September 23, 1997, and the general
lithology at wells SM4 and SMS are shown in figure 11.

Water Quality

Water-quality samples were collected from Sep-
tember 1988 through September 1997 from four moni-
toring wells (SM1, SM2, SM3, and SM5) located near
the wastewater-treatment facility. One water-quality
sample was collected from SM4 in September 1997.
Because new liners were installed in the aeration ponds
in September 1997, most of the water-quality data pre-
sented in this section might be a reflection of the ground-
water quality prior to replacement of the liner. A base-
line for water quality possibly has been established for
comparing selected constituent concentrations after
1997 with concentrations before liner replacement.
Water-quality data are listed in table 4.

The highest specific conductance values mea-
sured, ranging from 466 to 710 uS/cm, were in samples
collected from SMS (table 4). The higher values were
measured in late summer and fall. Most values ranged
from 166 to 425 uS/cm in the other three monitoring
wells and SM4. An exception was a sample collected in
November 1995 from SM1 that had a conductance of
535 uS/cm. The lowest and less variable conductance
values, ranging from 166 to 267 nS/cm, were measured
in samples from wells SM2 and SM3.

Fecal coliform bacteria concentrations were less
than 1 col/100 mL in samples collected from SM1, SM2,
SM3, and SM4. Two samples collected from SMS had
concentrations of K4 col/100 mL and K18 col/100 mL;
all other samples collected had concentrations less than
1 col/100 mL. The higher concentrations both occurred
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